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floats clear 


of pumping trouble 


Drawing from just below the surface, the 
DOLPHIN floating suction strainer avoids 
both dirt from the bottom and rubbish 
floating on the surface. For pumping 
from mines, excavations, lakes and 
rivers, it greatly lessens the risk of cavita- 
tion erosion and prevents drawing of air 
by vortex formation. 


If stranded in shallow water, it does not 
get buried and continues to give maxi- 
mum protection to the pump. DOLPHIN 
floating suction strainers, made entirely 
from tough and shock-proof plastics and 
stainless steel, are practically incorrod- 
ible and cannot lose their buoyancy. 


Full details of boLPHIN Floating Strainers are 


available on request. 


DOLPHIN © LOATING oTpaAINERS 


Save their cost many times over 


ATOR PUMPS & COMPRESSORS LTD - 43 BERKELEY SQUARE - LONDON - WI Telephone: GROsvenor 6946 
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(Photograph by kind permission of The Austin Motor Co. Ltd.) 


FURNACES 


A wide range of standard or tailor-made mechanised forge furnaces is available, Pusher Type - Rotary Hearth Type - 
Conveyorised Bar End Heating, with GGC scale-free heating system or fired by Standard Town Gas. 

The Photograph above illustrates a small Thermic Magazine Feed Pusher furnace fired by CC Burners. Output: 7-cwts. 
of small billets per hour. 


Thermic Equipment & Engineering Co. Ltd., 


(Subsidiary Company of Gibbons Bros. Limited, Dudley) 
SALMON STREET, PRESTON TELEPHONE: PRESTON 56254/5. TELEGRAMS: THERMIC-PRESTON 
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Editorial 


Hardening by Oxy-coal Gas 


any means a new conception. but its development towards a fully 

automatic plant for application in the manufacture of large excavator 
components is of outstanding interest. We are publishing this week an 
account of such a plant, developed in Western Germany by Paul Ferd. Ped- 
dinghaus of Gevelsberg and installed in the factory of Ruston-Bucyrus Ltd. 
at Lincoln. The latter company relies to a great extent on the export of its 
wide range of excavators, which vary in size from } cu. yard to 7 cu. 
yard capacity, weighing from about 10 tons to over 200 tons and costing 
from £4,000 to £80,000 each. 


T HE flame hardening of cast steel components by town gas is not by 


Clearly the manufacturers must be quite certain that not only are the 
production costs kept to a minimum, but also that those components which 
have to stand up to the greatest wear in these giant machines are able to 
do so and will remain completely reliable under the most severe conditions 
far away from sources of spare parts. Components which come under this 
heading include certain gear wheels, the external surface of a larger circular 
collar round which the excavator revolves when traversing and the track 
links. These latter, the most difficult of all to process, must be hardened 
internally. 


To achieve a deep hardened case on these components, the control of 
temperature of the section being treated, followed by immediate quenching. 
is vital. A suitably directed oxy-coal gas flame followed, as an integral 
part of the burner head, by a water spray, has been particularly satisfactory 
for this internal hardening and for use in the hardening of certain shafts, 
which are processed in a series of bands running down the length of the 
shaft. Large gear wheels may be brought up to temperature by revolving 
them between four specially designed burners. When the correct tempera- 
ture has been reached, the gas to the burners is automatically shut off and 
the gear wheel immediately quenched by immersing in an oil bath. The 
great advantages to be gained from these automatic machines is that not 
only is there perfect control at every stage, thereby ensuring uniform hard- 
ness in every case, but also the component needs no further work done on it. 
It can be made to size and the surface polished if necessary, with the full 
knowledge that after flame hardening there will be no scale on its surface, 
no fitting, nor any change in its physical dimensions involving an expensive 
final machining or grinding operation. 


It is reasonable to assert that such a set of conditions in an automatic 
machine could only be met by a gaseous fuel such as town gas. For these 
purposes the exact control of the flow of oxygen and coal gas by preset flow 
meters and the very exact temperature measurement by milliscope optical 
pyrometers, which in turn control the fuel gas flow, make it possible for 
semi-skilled or merely intelligent operators to replace the highly skilled 
men needed in the past for the heat processing of these costly components. 
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The Peddinghaus automatic machine 


Flame-hardening components by 
gas enriched 
with oxygen 


Excavators capable 
of standing up to 
severest conditions 


This picture shows a gear being heated by oxy-town gas 
burners just before reaching the hardening temperature. 


Y adopting the most up-to-date manufacturers must be able to produce treating many of the important work- 


flame hardening methods, Ruston- 
Bucyrus Ltd., of Lincoln, have been 


a superior machine at a lower cost. 
Ruston-Bucyrus Ltd. have, therefore, 


ing parts so that they would withstand 
the very considerable wear by abrasion 





able to satisfy themselves that vital installed the finest available machinery from dust and mud. These com- 
components used in their range of which includes plant using town gas ponents must have tough wearing sur- The Pec 
large excavators are capable of stand- enriched by oxygen for the high faces with the core of the metal left path of 
ing up to the most severe conditions temperature treatment of the surfaces in its normal state. The oxy-town gas 
of wear. These excavators, varying in of certain components. This plant has flame hardening method allows the 
size from } cu. yd. to 7 cu. yd. and been found capable of easy control formation of a deep hard surface case burners 
costing from £4,000 to £80,000, are and is both efficient and economic. to be formed and is at the same ally mo 
exported all over the world, apart from time the most satisfactory method of the t 
their very extensive use in_ this Wear by abrasion available. correct 
country. The track link is one of the com- depth « 
The competition in the excavator in- The problem facing the manufac- ponents which has to work under the quench 
dustry is very intense and to meet it turers was to find a means of heat worst possible conditions. The wear- 4. Ar 
ing parts on this are the four holes 5. At 
which bear on the track pin, two heavy dened | 
lugs which take up the drive from the in whic 
sprocket, and the roller path which heated 
runs on the trailer wheels. and qué 
To design a machine which would the trac 
automatically harden each link uni- position 
formly was quite a problem, particu- speciall: 
larly in view of the awkward shape which | 
and considerable weight of the com- shifted 
ponent. The firm of Paul Ferd. Ped- positior 
dinghaus of Gevelsberg, Western lugs an 
Germany, undertook this task and this reachin; 
machine, which is believed to be the @ are disp 
largest flame-hardening plant in the operate 
world, is now working at the factor) 6. At 
of Ruston-Bucyrus Ltd. 
The machine comprises a heavy con- : 
veyor having eight stations: b 1. TI 
1. The loading station, on which the y th 
link is accurately positioned by means —_ 
of three adjustable supports. — 
2. An idle station, in order to allow while tl 
space for later operations. end 
3. The bore hardening position. - the 
, where the four holes or bearings are — 
A general view of the Peddinghaus automatic oxy-town gas flame-hardening Simultaneously hardened by means of : - 


machine for hardening gears, together with control panel and flow meter. 


the progressive method. The ‘our 
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The Peddinghaus automatic oxy-town gas flame-hardening machine, Type BKG, for hardening the bores, lugs and roller 


path of excavator track links. 


This photograph shows the loading position and a link at the bore hardening station, at 


which all the holes are hardened simultaneously. 


burners and quenches are pneumatic- 
ally moved quickly to the further end 
of the bores and then retracted at the 
correct speed to give the required 
depth of hardening, the burner and 
quench unit being integral. 

4. An idle station. 

5. At this station the lugs are har- 
dened by means of the spot method, 
in which the part to be hardened is 
heated to the hardening temperature 
and quenched by spray quenches. As 
the track link is moved to the correct 
position the conveyor stops and the 
specially shaped burners (watercooled), 
which are pneumatically driven, are 
shifted horizontally to the heating 
position, where they descend over the 
lugs and ignite from a pilot flame. On 
reaching the required temperature they 
are displaced by spray quenches which 
operate for a pre-determined period. 

6. An idle station. 


Progressive method 

7. The roller path is hardened here 
by the progressive method, the 
quenches being situated just behind the 
burners. The link remains stationary, 
while the burner and quench assembly 
moves over the length to be hardened 
at the correct speed to ensure the 
desired depth. The speed can be infi- 
nitely varied by means of a PIV 
gearbox. 


8. The unloading station. 

At each station a _photo-electric 
device ensures that the burners cannot 
be ignited unless the component is in 
position. 

The various operations are con- 
trolled by a pre-set programme selec- 


tor. Gas and oxygen supplies for each 
set of burners are fitted with flow 
meters and pressure gauges so that a 
method sheet can be made out for 
each type of link to be treated. 

Town gas, enriched with oxygen in 
the proportion of 60 cu.ft. of oxygen 


The Peddinghaus automatic oxy-town gas flame-hardening machine, Type LSW, 
specially built to harden the internal gear and roller path of truck frames on 
which the cabin and the excavator equipment rotate. 
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to every 100 cu.ft. of gas, is used for 
the process. The floor to floor time 
for each link is approximately five 
minutes, each link weighing from four 
to seven cwt. according to size. 

Just installed at the same works is 
the first machine in this country to 
flame-harden large gears by the spin- 
ning method. The maximum capacity 
of this model is a gear diameter of 
40 in. and a tooth width of 4 in. Larger 
models are obtainable. 

The machine comprises a tank in 
which the quenching oil is contained, 
at the centre of which a rotatable 
spindle is situated and on this the gear 
is supported horizontally by means of 
a suitable adaptor. A number of oxy- 
town gas burners are arranged around 
the circumference of the gear. Two 
Milliscope automatic temperature con- 
trols are arranged, one set tangentially 
to measure the temperature of the tip 
of the tooth, while the other is set 
radially to pick up the temperature at 
the root of the tooth. 

The gear is rotated between the 
burners by means of the spindle and 
when the tips of the teeth reach the 
hardening temperature, the oxygen is 
automatically reduced by a pulsating 
relay from the first Milliscope so as to 
prevent overheating, thus allowing the 
remaining part of the tooth to reach 
the pre-set hardening temperature. 
‘When this is obtained, the burners are 
automatically extinguished and the 
gear lowered into the quenching oil. 

A flow of compressed air is so 
directed across the surface of the 
quenching medium as to eliminate the 
possibility of igniting the oil. A built- 
in cooling device, coupled with an elec- 
tric thermometer, maintains the oil at 
the required temperature. This thermo- 
meter, by means of a two-way switch, 
shows the heat of the quenching oil 
and the water flowing through the heat 
exchanger of the cooling equipment, 
so that the flow of water may be kept 
to the minimum consistent with the 
maximum desirable temperature of the 
oil. 


Method card 


A flow meter and pressure gauge 
unit for gas and oxygen is employed 
so that, together with the Milliscope 
settings, a method card may be pre- 
pared for each type of gear treated. 

The heating time to harden a spur 
gear 39 in. in diameter, having 124 
teeth of D.P. and a width of 4 in., 
is approximately 20 minutes if harden- 
ing down to the root is required. The 
gas consumption is about 425 cu.ft. 
and the oxygen consumption 245 cu.ft. 
At Is. per therm the cost of gas would 
be 2s. 2d. and oxygen at, say, 40s. 
per 1,000 cu.ft. would be 10s. 

The automatic oxy-town gas flame- 
hardening machine Type LSW has 
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been specially designed to harden the 
internal gear and roller path of truck 
frames on which the cabin and the 
excavating equipment rotate. The 
teeth of the gear are hardened by the 
progressive method, the burners to 
which the water spray quenches are 
attached, rising over the length of the 
tooth. Both flanks of each tooth are 
hardened simultaneously. 

The roller path is also automatically 
hardened by the progressive method, 
the burners and quenches remaining 
Stationary, while the component 
rotates. The speed of rotation is 
controlled by the Milliscope in order 
to maintain a constant pre-set tem- 
perature. 

A further use of oxy-coal gas by 
Ruston-Bucyrus Ltd. is in the Schichau- 
Monopole machine for the cutting of 
sheet metal into predetermined shapes 
without the use of templates. 


April 1. 1959 


The maximum number of 
varying shape and size capable of being 
cut out of a given sheet is fo ind ang 
an extremely accurate drawing j 
made to one-tenth full scak. This 
drawing is photographed to give , 
negative of one-tenth of the ale of 
the drawing or one-hundreth fy 
scale. By putting this negat.ve into 
the control mechanism of the Cutting 
machine the oxy-coal gas culiers cap 
be made to trace out the patteri on the 
negative to full scale and so cut the 
required shapes from the actual sheet 
metal. 

Each machine has two cutter arms 
so that two sets of shapes from two 
separate metal sheets may be cut 
simultaneously. Metal up to 6 in, 
thick may be cut but in practice it js 
usually confined to 3-in. thickness. 
The firm intends to install a second 
machine. 


eces of 


Gas used in secret process 
for making high-quality glass 


NEW process of making high- 

quality glass has been developed 
in secrecy by Pilkington Brothers Ltd., 
over the past seven years at a cost of 
more than £4 mill. 

Eventually it will mean better and 
cheaper glass for cars, building, shop 
windows and mirrors, in the view of 
the makers. They also think it should 
ensure Britain’s world supremacy in 
the highly competitive field of flat 
glass for a number of years to come. 


* Revolutionary ’ 


Known as Float glass, it was first 
announced to the public by Sir Harry 
Pilkington, Chairman of Pilkington 
Brothers Ltd., a 133-year-old company 
employing 22,000 people in many parts 
of the world. He described it as 
‘The most fundamental, revolution- 
ary and important of all the advances 
in glass making of the present 
century.” 

Pointing out that many details of 
the new process must remain secret, 
Sir Harry revealed that its basis was 
a continuous ribbon of glass floating 
on a bath of molten metal in a con- 
trolled atmosphere so that it 
emerged with a brilliant smooth finish. 
This did away with the grinding re- 
quired in the manufacture of plate 
glass. 

Float glass, which in appearance 
combines the best qualities of both 
plate and sheet glass, would be sold 
immediately through specialised out- 
lets at home and overseas, he said. 
The quantity now being produced was 


considerable, but not yet enough for 
it to be offered freely. It was being 
supplied for motor-trade requirements 
and this would be extended for 
mirrors and building as soon as pro- 
duction was sufficient. For the pre- 
sent it would be marketed at plate 
glass prices. 

The three main technical advan- 
tages of the new process are: 

1. It makes glass which is excep- 
tionally parallel and free from distor- 
tion. 

2. It produces glass with fire 
polished surfaces which is of better 
quality than that achieved by grinding 
and polishing. 

3. It is absolutely continuous right 
up to the finished ribbon emerging 
from the cooling lehr and so lends 
itself to a fully mechanised cycle from 
the handling of the raw materials to 
the glass being packaged for des- 
patch. 


Saving in cost 


The new process will also mean 4 
saving in capital expenditure over the 
twin grinding plate glass manufactur- 
ing plant. which today would cost 
more than £10 mill. to install. It takes 
up less works space than the twin 
and its operation will mean a saving 
in maintenance cost and manpower. 

Gas is used for heating the tank 
furnace in which the ingredients are 
converted into glass at a temperature 
of 1,500° C. From here, the mo'ten 
glass passes to the float bath, in which 
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the te aperature falls from 1,000° C. 
on en ry to about 700° C. 

It vis while he was helping his wife 
with xe washing up after dinner one 
evenii.z in October, 1952, that the 
original Float process came to Mr. 
Alastair Pilkington, 39-year-old Tech- 
nical Director. 

Within a few weeks the first series 
of tesis was started and these proved 
that both surfaces of the glass could 
be fire-finished by the new technique. 
It was a major advance. 











Better service 





A new plant was built for the 
second series of experiments, and this 
produced a 12-in. ribbon of glass with 
an even better surface, though no- 
where near good enough to sell. 
After failing to make the progress 
hoped for with a third series of experi- 
ments, it was agreed that the process 
should be given the highest possible 
priority. 
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oe ae oe 
HEAT! HEAT |HEAT 
GLASS TANK FLOAT ANNEALING CUTTING 
OR FURNACE BATH LEHR SECTION 


Flow diagram of the float glass manufacturing processing showing glass from 

the molten glass tank entering the float bath where it is ‘ fire finished’ to emerge 

sufficiently cool for its surface to pass undamaged over rollers into the 
annealing lehr. 


A completely new plant was de- 
signed and built in the space of three 
months at a cost of £50,000. This 
produced a 30-in. wide ribbon of 





A typical Barlow-Whitney series GD/TLO general purpose 
trolley loading gas-fired oven. 


Gas-fired forced convection trolley loading ovens 





glass, which was considered necessary 
in examining for distortion. A new 
method of getting the glass to the 
surface of the metal was also devised. 


NEW comprehensive range of 

B-W gas-fired forced convection 
trolley loading industrial ovens with a 
choice of direct or indirect heating and 
incorporating the latest safety features 
recommended by the Gas Council and 
H.M. Factory Department, has been 
introduced by Barlow-Whitney Ltd., 
of London and Bletchley. 

The ovens are primarily intended 
for the larger and heavier type of 
charge which can be more con- 
veniently handled on mobile platforms 
or stillages. They can also be sup- 
plied with suspension bars, or racks 
for tray loading or other special 
arrangements to requirements and are 
suitable for many process heating 
applications, including baking, curing, 
pre-heating, polymerising and stoving. 


Two versions 


There are two standard versions— 
series GD/TLO 300 ovens for tem- 
peratures to 300°C., which are direct- 
fired units in which the products of 
combustion pass through the working 
space, and series GIN/TLO 250 in- 
direct-fired types for temperatures to 
250°C. which are so arranged that the 
products of combustion are excluded 
from the working space. Sizes in both 
styles range from about 100 to 2,000 
cu.ft. and all models include fully 
automatic temperature control, flame 
failure equipment and explosion re- 
lief panels. Doors may be of the 
vertical counter-balanced type or 
hinged pattern as preferred. 
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BAERS Be hang, 


Shows off developments 


NORTH WESTERN BOARD SPECIALISTS AT MANCHESTER COURSE 


ORTH Western Gas _ Board 

industrial engineers recently 
attended a meeting at the Manchester 
Development Centre for a discussion 
on current developments given by the 
Development Engineer, Mr. G. W. 
Robertshaw. 

The Axialjet-M air heater (illu- 
strated above) was one of the units 
seen in operation. 

The North Western Gas Board’s 
Axialjet-M air heater is designed to 
give a high velocity, high temperature 
air stream. The unit shown is 12 in. 
in diameter, has an output of 400,000 
B.t.u. per hour, will operate up to 
400°C., and weighs only 140 Ib., in- 
cluding the axial flow fan. It is 
designed to stand on the fins and pro- 
ject air at high velocity vertically 
downwards. It is easily handled and 
one of the first uses, at present on 
trial, is for drying floor moulds in 
foundries. When in operation at 


maximum temperature the casing of 
the unit, with the exception of the dis- 
charge nozzle, is kept cool by incor- 
porating a shrouded combustion 
chamber surrounded by a stream of 
cooling air. The maximum heat out- 
put is obtainable instantaneously, and 
the temperature may be readily varied 
by hand or automatically. 

Push button control is included by 
incorporating continuous high voltage 
ignition coupled with a solenoid valve 
on the gas supply. 


Submerged combustion 


Considerable development work is 
in progress on submerged combustion 
equipment, and installations are being 
tested using simplified burners and 
control devices. The design (Fig. 1) 
has at the moment been restricted to 
a 3 in. unit with a heat input of up to 
three therms per hour, which is com- 


pactly enclosed in a submerged tube 
of 3 in. diameter. No refractories 
are used and continuous ignition is 
provided by high voltage spark. The 
air pressure required for operation at 
18 in. depth is only 3 Ib. per sq. in. 
with gas at supply pressure. 

An interesting feature is in the use 
of lead tube as the combustion 
chamber. Laboratory scale _ tests 
showed that a heat input in excess of 
8,000 B.t.u. per sq. in. is required to 
melt the surface of a 4-in. thick lead 
wall, with water at boiling tempera- 
ture at the other side. This showed 
a high safety margin, and no trouble 
has been experienced with rapid 
deterioration of the tube in operation. 
A unit has been given a number of 
test runs in sulphuric acid without 
trouble. 

The remarkably high thermal effi- 
ciency of submerged combustion is 
one of the major advantages of the 
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ystem, and in the applications in Fig. 1. (left): Submerged combustion system—the top illustration shows the 
tand the circulation of the liquid is control unit, and below this is a close-up of the burner. 

of considerable importance. The low Fig. 2. (right): A packaged control unit designed by the North Western Gas 
capital cost of this design is another Board. 

reason for its consideration in place 

of steam heating with attendant high 

boiler costs. 


Control units 


A range of packaged control units 
has been designed on the lines of the 
unit illustrated in Fig. 2. An up-to- 
date appearance is aimed for with the 
following components enclosed in an 
attractively finished casing. Main in- 
let cock with extended operating lever, 
constant pressure governor, main 
magnetic solenoid valve, pilot gas 
solenoid and manual control valve, 
relay valve with capillary connection 
for temperature control, and main 
burner control valve. A high vol- 
tage ignition transformer and elec- 
tronic flame failure unit is mounted 
on the front with start button and 
an indicator light. All internal wir- 
ing is included and the unit is readily 
tested before fitting to an installation. 

Although of very compact construc- 


Fig. 3. The salt bath furnace with design improvements. 


Fig. 4. (left): A small aluminium melting furnace, the AL.10, designed by the 
North Western Gas Board. 
Fig. 5. (centre): The Microvane air flow switch, which is used for fitting to 
centrifugal fans or ducts for burners or other air supplies. 
Fig. 6. (right): North Western Gas Board airblast burners. 
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tion all the components are easily 
examined or maintained by swinging 
the front open, which is hinged at one 
end to give access. 

The cost of packaging the units is 
much lower than site installation of 
the various components. The appear- 
ance is very much improved and 
further useful advantages are that the 
unit is tested before installation and, 
as a unit, its value is much higher if 
it is necessary to move, re-build or 
change the type of plant to which it is 
affixed. It may be stored or refixed 
with the minimum of connections. 


Metal melting 


A clean appearance without in- 
curring specialised production tech- 
niques was the aim in designing the 
small aluminium melting furnace (Fig. 
3), which is designated the A.L.10 by 
reason of its capacity of 10 Ib. of 
aluminium. It will melt this full 
capacity in 45 minutes and is silent 
in operation. It is designed for bale- 
out, or lift-out when all the metal is 
required for one casting. The push- 
turn safety tap fitted within the cas- 
ing is a valuable feature in school 
and technical college installations, for 
whom it was developed in conjunc- 
tion with the Aluminium Develop- 
ment Association. It is extremely 
economical in gas consumption and 
will melt aluminium at a cost of 
approximately one-third of a penny 
per pound. 

A number of the furnaces are now 
in Operation, and one installation has 
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a battery of three in continuous opera- 
tion supplying metal for gravity die 
castings. The original crucibles are 
still in service after six months daily 
operation. 


Salt bath furnaces 


A client in the Central Lancashire 
Group of the Board has had a self- 
constructed salt bath for aluminium 
treatment in operation for some years 
and urgently requiring increased 
capacity invited comments on the de- 
sign of a furnace to enclose a 9 ft. by 
6 ft. by 4 ft. 6 in. bath he had fabri- 
cated. 

The opportunity was taken to incor- 
porate some changes in design, and 
after many months of operation, 
results have been excellent. 

It is usual in large salt bath fur- 
nace design to apply heat behind 
guard walls to avoid direct flame im- 
pingement and hot spots, and to apply 
heat at the top of the pot. It was 
considered that the avoidance of hot 
spots could be easily achieved by 
spreading the heat release over as wide 
an area of the pot side as possible, 
thus making it possible to use direct 
heating without separate combustion 
chambers. It was also considered 
that the widespread heat release 
would remove the need for top heat- 
ing when starting from cold. 

These considerations have been 
realised and the furnace construction 
is extremely straightforward (see Fig. 
4). The burner equipment consists of 
two drilled manifolds which produce 
a curtain of flame along each side of 





GAS COOKING FOR £90,000 CANTEEN 


NEW £90,000 canteen recently 
opened at the Liverpool biscuit fac- 
tory of W. & R. Jacob & Co., Ltd., will 
serve more than 4,000 employees and has 
been designed to provide day and night 
hot meal services, and to accommodate 
up to 1,100 people at one sitting. 

The main canteen, 144 ft. long and 
80 ft. wide, has an adjoining veranda 
lounge 126 ft. long and 11 ft. wide where 
staff can relax after their lunch on boule- 
vard style furniture while drinking tea or 
coffee. Continuous heating under the 
window kills any down draughts and on 
the outside there is a continuous window 
box. 

The open type service counter to the 
main canteen is 80 ft. long and incor- 
porates two duplicated service points, 
each with a bain marie. 


No smells 


[he kitchen, 162 ft. long and 39 ft. 
wide (including storage areas) is light and 
spacious and provides for a run of cook- 
ing equipment beneath a_ continuous 
extract hood 90 ft. long by 9 ft. wide. 
The ventilation system provides for 30 air 


changes per hour and ensures that no 
cooking smells percolate into the canteen. 


Main equipment 


Chief suppliers of cooking equipment 
were R. & A. Main Ltd. The cooking 
equipment includes: Two solid top and 
two open top gas ranges, tiered roasting 
oven, four vegetable boilers, two steam- 
ing ovens, griller, as well as fish fryers 
and steaming cabinets from the old can- 
teen which is to be demolished to make 
way for the second stage of the new 
centralised despatch department. 

Special service points for chipped 
potatoes and for tea, the latter from a 
battery of four Peerless Bruin automatic 
tea brewing machines, are some of the 
features of the canteen. 

Besides the main washing-up bay, 
equipped with a Dawson Deluge machine, 
operated from an independent hot water 
supply from a Stott’s boiler, a Staines dish 
washer is installed at the rear of the auto- 
matic tea brewing machines to handle 
cups only. This leaves the Dawson 
machine a clear run through on plates 
and heavier crockery. 
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the bath. The combustio: prodyc, 
pass downwards at each € id of th 
bath before being collected and fiyg 
centrally at one end. The balanga 
flue pattern simplifies draug t contro, 
Insulating refractories W re ugg 
throughout, with the except. on of th. 
piers to support the bath. 


Air blast burneis 


Air blast burner heads provided 
with multiple drillings have deen useg 
to a greater extent during the past few 
years, among other reasons, because 
of the increased flame stability over 
a wide flow range. A deterrent to 
their use is the liability to oscillatory 
combustion, which may occur quite 
unpredictably. 

During the development of some 
special purpose forging furnaces and 
other applications a standard drilling 
disposition has been arrived at (Fig. 
5), the performance of which has been 
studied in some detail. The capacity 
of the burner is from 20 cu.ft. gas per 
hour (450 c.v.) to 200 cu.ft. per hour 
at 6 in. w.g. mixture pressure, 
although it is in use up to 300 cuff. 
per hour at 16 in. w.g. pressure. The 
range of turndown is _ exceptionally 
good, this property being of advan- 
tage when operating a number of 
burners from one air blast injector. 
For the same reason it also reduces 
the fan air pressure required to obtain 
a given turndown range. For in- 
stance, a turndown ratio of 6:1 can 
be obtained with an initial air pres- 
sure of only 8 in. w.g. 

Diverging tunnels are _ naturally 
least prone to oscillatory combustion, 
but parallel, converging and slot exits 
have been used with the same burner 
nozzle design with successful results. 

Automatic ignition by h.t. spark has 
been applied, but requires duration 
tests. 


Air flow switch 


forms the basic 
element of the Microvane air flow 
switch (Fig. 6), which is used for 
fitting to centrifugal fans or ducts for 
burners or other air supplies. 

The switch is designed for low 
force operation, and a vane attached 
to the operating arm projects into the 
fan casing or duct to which the 
assembly is bolted. For a packaged 
burner it was required to keep the size 


A microswitch 


to a minimum, and the _ resulting 
design is only 24 in. by 2 in. by | in. 
in overall dimensions. The switch 


rating is 15 amp. 460 volt. a.c. 

Manufacturers interested in any of 
the above projects are invited to con- 
tact the Centre. Patent applications 
have been lodged concerning various 
features of the designs. 
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[THE RISING CURVE OF INDUSTRIAL GAS IN 


Birmingham 


HIS arrangement was not satis- 

factory, since the maximum tem- 
rature attained, about 240°F., 
ecessitating two or even three reheats 
othe larger moulds before they were 
ty enough for casting to take place. 
he maximum temperature we were 
sked for was 300°C. A scheme was 
pared, submitted, and accepted, and 
¢ installation shown in Fig. 5 (see 
larch 4 issue) was built. 

The end inner walls of the oven were 
ult with hot-faced insulation refrac- 
ry bricks. The side walls were of 
mposite construction. The four 
low shafts, spaced equidistantly 
ong each side, were constructed in 
tt-faced insulation brick, and faced 
ith panel bricks. Fig. 6 shows the 
struction of one of these shafts. 
ktween the shafts, the walls were cast 
ireinforced refractory concrete. The 
» covers of the oven were in three 
tual sections, each 18 ft. 6 in. by 
'ft. by 1 ft. and each consisting of a 
‘el box filled with exfoliated vermi- 
lite: their size and weight made 
essary the use of a crane. 


The oven was fired by eight neat 
gas burners, each capable of passing 
712 cu.ft. of gas per hour at 1.1 in. 
w.g. Each burner was housed in a 
sealed chamber, built into the top of 
the side wall, and fired through a 
rammed refractory slot into one of 
the hollow shafts previously referred 
to. The air for combustion was pro- 
vided by two fans, installed one on 
each side of the oven, through pipe- 
work discharging into each burner 
chamber. The excess air, along with 
the products of combustion, passing 
through the refractory slot and down 
the shaft, finally discharging into the 
base of the oven. It was arranged 
that when the desired temperature 
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was reached, the gas rate only was 
reduced, full air rate being maintained 
at all times to assist in the drying 
operations. As previously mentioned, 
the shafts were faced with panel bricks 
to increase their surface temperature. 
Temperature control was provided by 
means of one variable high tempera- 
ture thermostat, working in conjunc- 
tion with two 3 in. high/low relay 
valves, one on either side of the oven. 
The gas supply to each side of the 
oven was separately governed through 
two 3-in. governors. A 10-in. diameter 
flue was provided in each section of 
the top covers. 

Every burner was protected by flame 
failure equipment; Fig. 7 shows a $ in. 
rider fitted upstream of the high/low 
relay valve on each side of the oven, 
which was provided with an adjustable 
restrictor. These rider supplies were 
each connected to the top chamber of 
a 3-in. complete shut-off relay valve, 
fitted on each main gas manifold, and 
then followed the main gas rails along 
each side of the oven. Adjacent to 
each burner a 4-in. G.805 Sperryn 
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thermo-electric valve was fitted on 
each rider. The pilot gas supply was 
taken from the side of each valve, 
through the first jet in the main 
burner and the thermocouple was also 
inserted through this jet, the pilot 
gas supply issuing from the annulus. 
The tip of the thermocouple was so 
positioned that it reached a satisfac- 
tory temperature when the pilot flame 
was lit. It will be appreciated that 
no gas could pass to the second pilot 
burner until the first was established, 
and similarly with the third and 
fourth pilot burners on each side of 
the oven. After the fourth pilot was 
lit on each side, gas issued to a jet 
at the end of the rider rail. 

The restrictor at the beginning of 
each rider supply was adjusted, so that 
not until gas was issuing from this 
final jet, was the gas pressure reduced 
sufficiently in the rider to allow the 
complete shut-off relay valve to open, 
thus allowing gas to issue to the main 
burners. 


Could not pass 


A diaphragm operated mercury 
tumbler switch was connected to the 
air supply on each side of the oven. 
When the fans were running, the air 
pressure closed these switches. In this 
way two solenoid valves were ener- 
gised, one on each of the rider sup- 
plies previously referred to, so that 
gas could not pass to the main burners 
until the fans were running. 

The oven is used only at night. 
Late each afternoon it is loaded by 
overhead crane with the moulds which 
have been prepared for casting the 
next day. These moulds may vary in 
size from about 2 ft. by 1 ft. by 1 ft. 
to very large moulds 5 ft. square by 
2 ft. deep. The covers are put on 
and the burners lit. The maximum 
temperature of 300°C. is attained after 
about five hours firing, and this tem- 
perature is maintained for approxi- 


mately six hours. It has_ been 
observed that, once the set tempera- 
ture of the thermostat has been 


reached, the gas pressure reduces to 
the set by-pass pressure over a period 
of some hours. It appears that the 
relay valve diaphragm ‘floats’ from 
the full governed pressure of 1.1 in. 
w.g. down to the by-pass pressure of 
2/10 in. w.g. The oven has proved 
very satisfactory over a long period, 
and it is the firm’s experience that 
moulds which previously would have 
required several firings can now be 
used after one heating. Some trouble 
has been experienced with the side 
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Fig. 7. Diagrammatic 
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control and flame failure 


equipment fitted to mould pit. 


walls which were originally built in 
standard size Stourbridge refractory 
bricks. The continual heating and 
cooling has caused some cracking and 
movement has occurred which allowed 
air to escape from the combustion 
chambers. The walls were rebuilt in 
reinforced refractory concrete, and 
have proved very satisfactory. 

It is difficult to give any accurate 
data on the performance of the oven, 
owing to the fact that the nightly load 
has to be estimated, but the following 


data is thought to be reasonably 
accurate : 
Total weight of sand, 24,000 Ib. 
Total weight of steel boxes, 
16,800 Ib. 
Estimated weight of water in sand, 
1,680 Ib. 
Maximum temperature attained, 
300°C. 


Gas used, 45,000 cu.ft. 
Maximum gas rate, 5,600 cu.ft. per 


hour. 

By-pass gas rate, 1,650 cu.ft. per 
hour. 

Heat required to raise load to 


300°C., 5.9 mill. B.t.u. 

Total heat input from gas, 20.25 
mill. B.t.u. (calculated on gross 
c.V.). 

Efficiency, 29.2%. 
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Much information has been pubJ 
lished recently on the heating off 
liquids in tanks, by immersion tubal 
and other means. There is, however] 
one tank heating problem which does 


not lend itself readily to thesgl 
methods. I refer to the heating off 
corrosive liquids in a lead lined! 


wooden vat, or in a brick-built setting 
It has always been considered thafl 
the ideal heating medium in suc 
cases is steam, but particularly with 
the advent of the Clean Air Act, wal 
have been approached surprisingly# 
often with a request to provide am 
alternative method of heating. Thé 
firms may be concerned about smoké) 
emission from coal-fired boilers of 
about the economics of firing a large 
boiler during the summer month 
solely for tank heating. 


Air lift pump 


For the purpose of applying gas¢ 
firing, we decided to experiment with 
an ‘air lift” pump, a device which wag 
very common in nickel plating shop¥ 
some years ago. It was used fof 
pumping plating solutions throug 
conical filters, and also provided som@ 


aeration for the liquid. Fig. 8 show# 


a cross-section of one of these pumpsi 


——_——— AIR_FROM COMPRESSOR 
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Fig. 8. The air lift pump. 





The first part of this article was published in ‘Gas IN INDUSTRY’ on 


March 4. It is based on a paper to the Midland Junior Gas Association. 
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jt con-ists of two concentric lead 
jubes, '1e inner 4 in. in diameter and 
the oui-r 14 in. diameter. High pres- 
sure aiv is connected to the inner tube 
which ‘erminates in a ‘U”’ shape at 
the discharge end. The outer tube, 
which is open at the bottom, is sealed 
round the inner tube at the top, and 

s provided with a side outlet. 

The unit is immersed vertically in 
the liquid to be pumped, and high 
pressure air discharged through the 
central tube. This air can either force 
the liquid in the annulus between the 
iubes, Out at the bottom, or upwards 
and out of the side outlet. In prac- 
ice, if the tubes are immersed to a 
ufficient depth, the liquid, along with 
most of the air, is pumped out of the 
ide outlet, some of the air being spas- 
modically discharged from the bottom 
Mof the tubes. The deeper the liquid, 
the better the pump will operate, 
provided adequate air pressure is 
@ available. 


Timber vat 


For the purpose of the experiment, 
a lead lined timber vat was used, as 
shown in Fig. 9, the internal dimen- 
sions of which were, 9 ft. 3 in. long, 
by 3 ft. 1 in. wide, by 2 ft. 9 in. deep 
and the depth of solution was 12 in. 

The solution was 20% sulphuric 
Wicid, of specific gravity 1.13. 

A small heater unit was made con- 
Biisting of a tank 24 in. by 12 in. by 
2 in. of 4 in. mild steel. This was 
ined with 4 oz. lead. The tank was 
placed in a jacket of 4 in. Marinite 
with a + in. Marinite base. A single 
neat gas bar burner, with bray jets, 
fred through a slot in this base. An- 
other sheet of Marinite below the bur- 
ter ensured that the air for com- 
bustion travelled across the bottom of 
lhe tank before entering the slot; in 
this way it gave it some pre-heat. A 
lad lined overflow pipe was included 
in One side of this tank. This heater 
unit was fixed at one end of the main 
vat, and the air-lift pump fitted in one 
corner of the vat, and so arranged that 
the side outlet led into the heating 
unit. Using this method of vat heat- 
ing, practically all of the vat is avail- 
@ible for work, since the only space 
occupied by the heater is the 14 in. 
diameter lead pipe of the pump. 
m™ With a depth of liquid of 12 in., 
ly ‘he pump was found to pass 1 gal. of 
micid every 105 seconds. Although 
3: greater depth of acid would have 
been preferred, the depth of 12 in. 
had to be accepted. A Bullows com- 
pressor supplied the compressed air. 

A test was carried out with the fol- 

lowing results : 


@ les: on heater unit. 


Dimensions, 24 in. by 12 in. by 
12 in. 
Weight of acid, 104 Ib. 
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Fig. 9. Gas heated tank for heating 

the plating solution brought continu- 

ously from the lead lined vat by the 
air lift pump. 


Specific heat of acid, .9 

Initial temperature, 61°F. 

Final temperature, 180°F. 

Gas rate, 136 cu.ft. per hour. 

Gas pressure, 2 in. w.g. 

Gas used, 50 cu.ft. 

Time, 22 minutes. 

Efficiency, 49.3% 
gross C.v.). 

Test on acid vat. 

Dimensions, 9 ft. 3 in. by 2 ft. 1 in. 
by 12 in. 

Air pressure at pump, 12 p.s.i. 

Weight of acid, 2,005 Ib. 

Specific heat of acid, .9 

Initial temperature, 55°F. 

Final temperature, 99.5°F. 

Gas rate, 136 cu.ft. per hour. 

Gas pressure, 2 in. w.g. 

Gas used, 537 cu.ft. 

Time taken, 3 hours, 50 minutes, 

Efficiency, 33.4% (calculated on 
gross C.v.). 


These results are encouraging 
enough to use this method of vat 
heating in any similar circumstances. 
It has the advantage of simplicity and 
all that is required is a high pressure 
air supply. There are no moving 
parts to require maintenance, or to 


(calculated on 


suffer corrosion, and the aeration pro- 
vided is beneficial with some pro- 
cesses. The vat used in this experi- 
ment contained acid for the pickling 
of nickel silver sheet and coil. 

The next example is a tank heating 
problem of rather a different kind. 
The firm of John Wilkes, Son & 
Mapplebeck, Ltd., a member of the 
Delta Metal Company Group, and a 
manufacturer of non-ferrous metals, 
required our help in heating a large 
tank. 

This tank, shown in Fig. 10, was 
26 ft. 6 in. long by 6 ft. wide by 
6 ft. 6 in. deep, containing water to 
a depth of 5 ft. 3 in., and was sunk 
4 ft. 3 in. below ground level, imme- 
diately in front of a large Birlec elec- 
tric furnace. Aluminium alloy forg- 
ings were loaded into this furnace on 
a charging machine for heat treatment, 
and after heating were quenched in 
water. The quench, of course, has to 
be rapid, and for this reason the 
charging machine arms, which with- 
draw the work from the furnace, are 
immersed with the work into the tank. 
When forgings to _ specifications 
D.T.D. 731 and 3.L.42 are being heat 
treated, the quench water has to be 
boiling. 


Little room 


The problem was to provide a 
method of heating the water to boil- 
ing point in the tank sunk in the 
ground and with very little room in- 
side it when the charge, held in the 
charging machine arms, was quenched. 

The installation, which was finally 
recommended and accepted consisted 
of 12 immersion tubes, constructed of 
4-in. steam quality gas pipes. They 
were placed vertically down the side 
of the tank, across the bottom, and 
vertically up the other side (Fig. 11). 
The tubes then discharged into a 
common duct fixed along one side of 
the tank, which led to the inlet of a 
hot gas fan, and thence to atmosphere. 
A neat gas burner was fitted at the 
entrance to each tube and was posi- 
tioned to fire vertically downwards. 
The burner nozzles were of mild steel, 


10. View of the quenching bath, gas heated to 100°C., below ground level. 





drilled 3 in. diameter, and recessed for 
flame retention. A } in. Sperryn 
G.805 thermo-electric valve was fitted 
in the supply to each burner, and the 
pilot burner and thermocouple from 
this were fitted to each burner nozzle, 
as shown diagrammatically in Fig. 11. 

It was found that the suction effect 
from the fan necessitated the fitting 
of a small shield at the entrance of 
each tube so that the pilot burner 
flame remained stable on the thermo- 
couple tip. 

Where each immersion tube entered 
the exhaust duct, its effective diameter 
was reduced by an orifice plate of 
14 in. diameter to reduce the suction 
on each tube and to enable combus- 
tion to take place without excess air 
being drawn through the tube to re- 
duce efficiency. 


Data on test 


The following data was obtained 
upon test and Fig. 12 shows graphs 
of heating up and efficiency. 

Weight of water heated, 52,100 Ib. 

Temperature at start, 65°F. 

Time taken to reach boiling point, 

15.5 hours. 

Maximum gas rate, 2,250 cu.ft. per 

hour. 
Gas pressure at burner, 1.1 in. w.g. 
Gas used to boil water, 35,000 cu.ft. 
Draught at entrance of tubes, .008 
in. to .O1 in. w.g. 

Flue gas analysis, CO,, 9.6%. O, 
5.9%. 

Gas used to bring water to 200°F., 
26,000 cu.ft. 

Efficiency for boiling, 48.7 
lated on gross c.v.). 
Efficiency of heating to 200 F., 
60.3°% (calculated on gross c.v.). 

Two final examples are of new de- 
velopments in conveyor furnaces, pro- 
duced by Fuel Furnaces Ltd. The 
first of these, the tilting pan conveyor 
furnace, has been developed from 
early prototypes for one of the largest 
nut and bolt manufacturers in the 
country and has been designed for (1) 
tempering at 600°C., (2) stress reliev- 
ing at 800°C., and (3) hardening at 
870 C. 

The total floor space it occupies is 
approximately 44 ft. by 9 ft. The fur- 
nace working chamber is 24 ft. 3 in. 
long and 2 ft. wide by 2 ft. high. It 
is underfired by 32 Amal ‘ twin’ type 
injectors, giving a maximum gas con- 
sumption of 2,700 cu.ft. per hour. In 
this burner system two gas manifolds 
feed two jets at each injector. The 
arrangement enables sufficient pressure 
to be maintained at each jet when the 
automatic control has reached the pre- 
set temperature and prevents the possi- 
bility of lighting back, a fault often 
associated with automatic temperature 
control. 

The secondary 


» (calcu- 


air port to each 
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TH mM AER 
TUBES IN POSITION 


Fig. 11. Burner details and immersion tube layout for quenching tank 


burner is pneumatically controlled, 
opening and closing to pre-set posi- 
tions according to the demands of the 
temperature controller. 

A hot gas fan draws the flue gases 
from the working chamber, under the 
hearth and up the side walls through 
ducting and discharges them finally 
to atmosphere. A damper in the flue 
system is automatically controlled by 
a Bristol pressure recording controller, 
which ensures that a pre-set pressure 
of .006 in. w.g. is maintained in the 
working chamber. The automatic 
damper control and secondary air 
controls together are responsible for 
the remarkable fact that even under 
by-pass conditions, the CO, content 
of the flue gases is 10.5%. 

The working chamber of the fur- 
nace is divided into three zones, each 
subject to independent temperature 
control. The work is conveyed 
through the furnace by means of 15 
heavy cast nickel chrome alloy pans, 
each one mounted on large diameter 
forged and turned nickel chrome 
shafts. Each of these pans, so coun- 
terbalanced that only a small force 
is required for tilting, has a capacity 
of 25 lb. of work, and is tilted at 
14-minute intervals. Should any jam- 
ming or mechanical breakdown occur, 
the furnace is immediately shut-down 
through electrical overload cut-offs. 

At the charging end of the furnace, 
there is a_ l-ton capacity storage 














hopper, which, together with a trans. 
fer pan and shutter, achieve a high 
measure of automation. 

The operation of the furnace is as 
follows: 

1. The storage hopper carriage ad- 
vances to place the feeder mouth over 
the transfer pan. 

2. The vibrator is energised and 


feeds until an automatic weighing de- | 
vice cuts the supply and the hopper | 


carriage retracts. 


3. The shutter rises, disclosing the 


loading aperture; the transfer pan tilts, 
sliding the measured load into the first 
pan. 


4. The load is conveyed from panto | 


pan through the heating chamber, until 


it is finally discharged down a nickel | 
chrome chute into a quenching tank | 


and thence to an extracting elevator. 
120-hour period 


Furnace pertormance data was ob- 
tained over a 120-hour period which 
included heating up from cold and 
was as follows: 

Operating temperature, 800°C. 

Total output, 43.7 tons. 

Total gas consumption,122,632 cu.ft. 

Gas consumption per lb. of steel, 
1.25 cu.ft. 

Thermal efficiency, 39.7%. 

The following data was taken over 
a period of one hour. 

Operating temperature, 800 C. 
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Fig. 12. Quenching tank—heating and efficiency curves. 
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Fig. 13. View of the tilting pan conveyor furnace, used for tempering, 


Total output, 1,106 lb. 

Total gas consumption, 1,123 cu.ft. 

Gas consumption per lb. of steel, 
1.015 cu.ft. 

Thermal efficiency, 49%. 

This furnace has been in continual 
operation now for about 18 months, 
and has proved very satisfactory; two 
more have been installed and are 
working, while a fourth one is now 
being built. -The advantages claimed 
for this type of conveyor are: 

1. Once working temperature has 
been reached, all of the heat input is 
available for useful work. None is 
required for heating work pans, con- 
veyors, etc. 

2. The frequent turning over of the 
load ensures temperature uniformity 
and lessens the soaking period re- 
quired. 

3. The life of the work pans is con- 
siderably extended by virtue of the 
fact that they are not handled, and 
remain at a constant temperature. 

4. The storage capacity of the hop- 
per is sufficient to keep the furnace 
loaded for several hours without atten- 
tion and so reducing labour costs to a 
minimum. 

The second new development in 
conveyor furnaces consists of a com- 
bination of the ‘ walking beam’ con- 
veyor and the wire mesh mattress con- 
veyor. 

faken individually, both of these 
systems have drawbacks. For a 
general purpose heat treatment furnace 
the ‘ walking beam’ type of conveyor 
is limited, in that only those com- 
ponents which are long enough to span 
the beam centres can be carried unless 
pans or trays are used. The wire 
mesh conveyor suffers from the dis- 
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ability that, when dealing with harden- 
ing temperatures, around 850°C., the 
mechanical strength of the steel is very 
much reduced. The load applied to the 
wire mesh belt in dragging it through 
a furnace continually, causes perma- 
nent stretch and distortion, which 
finally causes the belt to be discarded. 
Indeed, it was the contemplation at 
various places and times, of so many 
expensive heat resisting wire mesh belts 
rolled up and discarded as scrap, 
while showing practically no signs of 
damage by heat, that led to the de- 
velopment of this system. 

When the two systems are combined 
by carrying the wire mesh belt upon 
the walking beams, the disadvantages 
of both systems disappear. Compo- 
nents can be carried on the wire mesh 
irrespective of size, and the belt is 
completely free from tension during 
movement, since it is supported along 
the whole of its horizontal length and 
carried forward bodily by the raised 
beams. 


Four movements 


There is a cycle of four movements, 
which may be repeated continuously 
and automatically, or repeated as 
many times as may be required to 
move the belt through a desired 
distance. These four movements are: 

1. The beams rise, lifting the belt 
clear of furnace hearth. 

2. The beams move forward carry- 
ing the mesh belt, together with the 
load. 

3. The beams lower to a point be- 
low the hearth level, leaving the load 
and the belt resting on the hearth. 


stress relieving and hardening. 


4. The beams, free from the belt, re- 
tract to the starting position. 

A feature of the design is that no 
wheels or drums are used at either end 
of the belt, as in orthodox designs. 
The forward edge of the conveyor belt, 
inside the furnace, slips over the front 
edge of the hearth as easily as a large 
sheet of paper will slip over the edge 
of a table. This is a very important 
advantage, since for reasons of effi- 
ciency it is much better to keep the 
front edge of the conveyor belt perma- 
nently inside the furnace in the hot 
zone. To do this with an orthodox 
conveyor belt would require heat re- 
sisting wheels, shafts and bearings, for 
operating at temperatures around 
860°C. The walking beam conveyor 
requires nothing at all, save a slightly 
rounded edge over which to slide. 

On the return run underneath the 
furnace, the conveyor is carried on 
ball-bearing rollers, and slips over 
similar rollers at the point where it 
is lifted on to the loading table by the 
rising beams. 

A gas-fired prototype furnace has 
been built, incorporating the walking 
beam mattress conveyor system. The 
hearth size is 9 ft. 6 in. long by 4 ft. 
wide, and adjacent to it there is a 
loading table of similar dimensions; 
the walking beam conveyor covers 
both the loading table and the furnace 
hearth. 

The furnace is overfired by means 
of 24 Amal injectors using high 
pressure air while secondary air for 
combustion is induced at injectors. 
The furnace is provided with three 
zone temperature control by recording 
controllers, and the furnace pressure 
is automatically controlled by a Bristol 
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pressure recording controller operat- 
ing a damper in the flue system. 

This furnace is a prototype, and as 
was expected, various ‘teething’ 
troubles have arisen and have been 
dealt with. The furnace is now operat- 
ing 24 hours a day on the heat treat- 
ment of low hardenability forgings. 

From the experience they have 
gained, the manufacturers of the plant 
are confident that this type of con- 
veyor system will have a successful 
future. 

It will be clear that three of the 
examples referred to in the paper are 
included as much for their mechanical 
handling systems, as for the heating 
systems employed. The ability of gas- 
firing to fit easily into line production 
is another factor which will play an 
important part in the competition that 
lies ahead. In this connection, it is 
not always realised that, with increas- 
ing automation, the need for efficiency 
of application becomes increasingly 
important. The reduction in labour 
costs, implicit in automation, means 
that the percentage of fuel cost per 
article increases. Any increase, there- 
for, in the efficiency of heating which 
will reduce fuel costs, will mean a 
much more significant saving than if 
the fuel cost was only 3% or 4% of 
the finished article. 

In this connection, it has been 
found that the degree of automation 
reached in the tilting pan conveyor 
furnace has caused a reduction in 
labour cost but an increase in fuel 
cost per bolt heat-treated of about 
25%, even at a thermal efficiency 
approaching 50%. 


DISCUSSION 


Mr. S. Brockbank, Newcastle-under- 
Lyme, asked what briefing was given 
to industrial gas representatives who 
had been trained to canvass firms. The 
varied uses to which industrial gas was 
now being put, and of the new appli- 
cations described by Mr. Ellis, were of 
great interest. The method of drying 
the moulds by gas in the pit stove 
seemed rather elaborate and he won- 
dered whether an ordinary air heater 
would have done the job more simply 
and more cheaply. It was not clear 
how the pans were tilted in the tilting 
pan conveyor furnace and he asked 
for further details. The walking beam 
for the mattress conveyor furnace was 
a good idea and was in line with the 
general tone of the paper which 
showed clearly how new ideas were 
being put into practice. 

Mr. Ellis, replying, said that there 
were at present only three industrial 
gas representatives. They had been 
trained for a period of 12 months, 
which included experience with indus- 
trial gas engineers on the district to get 
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practical knowledge of the problems 
the latter were called upon to deal 
with. The three men had now been 
allocated to a district each, in order 
to visit all firms in that area. They had 
made at least three calls on each firm 
and had met with very few rebuffs. 
When that had happened the divi- 
sional industrial gas officer had written 
to the firms to explain the purpose of 
the representative’s call. In the main, 
the firms had shown themselves very 
conscious of fuel costs and were 
pleased to see them. Referring to the 
use of a simple air heater for mould 
drying, he pointed out that this unit 
had not been developed when the 
plant in question was installed. The 
magnitude of the pit stove, the weight 
of work involved and the temperature 
of 300°C., would in any case have 
been beyond the capacity of the unit 
air heaters. He went on to explain in 
detail the method of tilting the pans 
in the tilting pan conveyor furnace. 


Mr. W. N. Smirles, Birmingham, 
said that the industrial gas engineer’s 
knowledge had to cover a very wide 
field. Consumers would expect him to 
know a good deal about all types of 
burners, the principles of combustion 
and temperature control, refractories, 
instrumentation and electrical work, 
fans and blowers. He had to speak 
with authority for the Board. To be 
a good industrial gas engineer a man 
had to have the aptitude, i.e., person- 
ality, ingenuity, pertinacity and _per- 
severance to a considerable degree. He 
then enquired how it was that the Gas 
Board had been able to gain the mould 
drying load from oil on a straight 
heat basis, bearing in mind the cost 
differential. 


Mr. Ellis, agreeing with Mr. 
Smirles’s definition of a good indus- 
trial gas engineer, said that the load 
secured in place of oil was partly 
because their engineers had had the 
confidence of the firm, after doing 
other industrial gas work for them. 
The existing oil installation had not 
been a good one and had suffered 
from poor heat distribution. The 
system the Board had installed was 
well suited to the job and overcame 
difficulties of limited accommodation. 
The company responsible for the oil 
installation has also submitted a new 
scheme, but the firm’s confidence in 
the Board’s scheme was the main 
reason why the load was obtained. 


Mr. J. Price, Coventry, enquired 
what the air pressure was likely to be 
at the refractory slot in the mould pit 
and why a non-return valve had not 
been shown. Referring to the tilting 
pan conveyor furnace, he asked what 
steps had been taken to prevent scale 
formaticn; perhaps no scale was 
formed. Finally, he enquired the 
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name of the manufacturer of 
ing pan conveyor furnace. 

Mr. Ellis said that in the eating 
arrangement for the mould pit the fap 
was throwing a pressure of 4 n. wy 
There was a 2 in. air supply 0 each 
burner and the burners dischar, ed into 
the refractory slot. The air was dis. 
charged both into the con: bustion 
chamber and through the slot. jis 
pressure at the slot must be very low 
indeed. A non-return valve was not 
required in this installation since neat 
gas was being burned. Nevertheless. 
a non-return valve was fitted on the 
meter, since this was standard practice 
in Birmingham on large meters. The 
tilting pan conveyor furnace did not 
employ a special gas atmosphere. 
There was practically no scaling; the 
atmosphere under by-pass conditions 
was 10.5% carbon dioxide with ver 
little oxygen, so no scaling was to be 
expected. The furnace was made by 
Fuel Furnaces Ltd., of Birmingham, 

Mr. H. R. Hems, Birmingham, 
agreed that the increase in the indus- 
trial load in Birmingham was due to 
the staff to whom Mr. Ellis had 
referred. He considered that the 
main reason for obtaining the loads 
for the mould drying oven and the 
tilting pan furnace was that gas was 
the fuel best capable of doing the job. 
He quoted Mr. Ellis’s remarks about 
the gas loads which had been won 
and felt that this was the answer to 
those who said that the industrial gas 
load was an insecure one. It was 
bound to be so in times of trade reces- 
sion, but such loads were regained as 
soon as trade improved. 

Mr. J. Ellis thanked Mr. Hems and 
added that industrial gas was making 
good progress in the field of non- 
ferrous billet heating. Both oil-fired 
and electric furnaces in Birmingham 
had been converted to gas recently. 

Mr. J. Foxton, Cheltenham, ob- 
served that some loads could be 
obtained if the sulphur content in the 
gas was low. High gas loads now 
passed through governors and he 
asked whether any troubles with gum 
had been experienced. 

Mr. Ellis, agreed that certain loads 
could be obtained if there was no sul- 
phur in the gas, but there were ways 
of overcoming this by the use of 
jet tube firing, by indirect firing or by 
a catalytic treatment of the gas. Sul- 
phur, was often blamed for troubles 
due to other causes. 


he tilt. 


Drying diaphragms 


He could not recall any troubles 
caused by gum formation in governors 
but what troubles were experienced 
arose mainly from the drying of dia- 
phragms. 

Mr. B. G. H. J. Hawkings, Coven- 
try, enquired about the relative c:pi- 
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tal cc st Of gas-fired equipment com- 
parec with other fuels. As a distri- 
butin: engineer he had found himself 
at variance with industrial gas en- 
ginee’s over the cost of installation 
of new supplies. It had often hap- 
pene. that an industrial gas installation 
involved the laying of mains which 
could be costly. He asked what the 
reaction of the industrialist would be 
when he was told that the gas supply 
needed for a new installation would 
involve the laying of a new main at 
high cost. 

Mr. Ellis replied that the capital 
cost of gas equipment was usually 
about the same as for similar oil-fired 
equipment but compared very favour- 
ably with electrically heated equip- 
ment. Usually, oil burners cost more 
than the equivalent gas burner. In 
Birmingham, a heavily built-up area, 
it was not often necessary to instal 
extensive lengths of new mains for 
new equipment. Each case was con- 
sidered on its merits and if mains had 
to be laid, manufacturers were usually 
asked to make some contribution to 
the cost, which was kept as low as 
possible. It was realised that the 
Board’s competitors were often pre- 
pared to instal the service without 
charge. 

Mr. G. A. Blackwell, Birmingham, 


WORKS CANTEEN 
RE-EQUIPPED 


tem work of re-designing and re- 


equipping the canteen of the 
Vickers Armstrong (Engineers), Ltd., 
Elswick works at Newcastle was com- 
pleted recently. The new canteen, 
which replaces one considered inade- 
quate and out of date, is supplying 
about 700 main meals a day, and up 
to 500 snack teas. The lunch menus 
are giving the canteen users the choice 
of three dishes in a three-course meal. 


Two dining rooms 


The catering section of the Tyneside 
Division of the Northern Gas Board, 
in close collaboration with the re- 
quirements of the consumer, re- 
designed the whole kitchen layout on 
modern lines. This kitchen is cen- 
trally situated between two dining 
rooms—one for approximately 500- 
600 workmen and the other for 150- 
200 staff. 

The main equipment of the canteen, 
which was obtained mainly from Radi- 
ation Ltd., consists of: A four oven 
grosvenor solid top range made by 
Radiation Ltd.; two double-compart- 
ment steamers manufactured by Stotts, 
Lil.; two Radiation 30-gal. boilers; 
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referred to the method of heating the 
pit stove and asked whether re-circu- 
lation of the hot gases had been tried 
or contemplated. This might result 
in a saving of about 334% in gas con- 
sumption. He also asked whether the 
use of high pressure air with the Amal 
injectors was an advantage as com- 
pared with the ordinary air-blast 
burner. 

Mr. Ellis agreed that a system of 
re-circulating the hot gases would be 
advantageous, but it had not been 
considered practicable since there was 
insufficient room for the necessary 
equipment. The gas consumption was 
certainly large, but a very large 
amount of work was heated by it. 
Teething troubles had occurred with 
firing the furnace as_ originally 
planned. The slots in the hearth, 
necessary for the walking beams, had 
meant that more air was drawn in 
than the fans could cope with. By 
fitting high pressure air to the existing 
Amal injectors, it was the easiest 
means of pressurising the furnace. 
The system had worked very well. 
Even so gas consumption was only 
2.08 cu.ft. gross per lb. of steel heated. 

Mr. J. Palser, Birmingham, propos- 
ing a vote of thanks, referred to Mr. 
Ellis’s reply to Mr. Brockbank con- 
cerning the training of industrial gas 
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representatives. They were trained 
for 12 months in addition to working 
with the industrial gas engineers on 
the district. They could not be ex- 
pected to know all the answers and 
any problems they encountered were 
reported back to the industrial gas 
engineers. Eventually, further repre- 
sentatives would be appointed so that 
all districts would be covered. 

In the modifications recommended 
and carried out for the heat ex- 
changers at the works of Serck 
Radiators, Ltd., the installation of 
press buttons to control gas consump- 
tion had a psychological effect on the 
operators, with excellent results. The 
company had appreciated the Board’s 
assistance since the problem had exer- 
cised their minds for two years. As 
to the straightening of the bed plate; 
he had been informed by a member 
of the firm concerned that the bed 
plate was at least 56 years old and 
that when the firm bought it, it was 
then only secondhand! Referring to 
the high temperature conveyor fur- 
nace, he said that since this installa- 
tion further experiments had been 
made in connection with billet heat- 
ing for hot brass stamping. Although 
these billets varied widely in size, 
making the problem more difficult, 
the results had been very promising. 


The re-equipped and re-designed works canteen for Vickers Armstrong 
(Engineers) Ltd., Elswick Works, Newcastle-upon-Tyne. 


two 18-ft. hotcupboards by Stotts, 
Ltd.; two 2-pan fish friers by Henry 
Nuttall, Rochdale; A 4-deck Portway 
pastry oven. Hobart gas heated wash- 
ing machine; Hobart 30-20 quart 
mixer; Hobart 28 Ib. peeling machine; 
Hobart slicing machine; Crypto chip- 
ping machine. 

The canopies and ventilation system 


were made by Vickers Armstrong 
themselves. 

To facilitate the installation and ob- 
taining of equipment, the Northern 
Gas Board, in this case, handled the 
ancillary electric equipment them- 
selves. 

The total value of all the equipment 
is £4,500. 
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POWELL STREET 
HALIFAX 
HALIFAX 3314 


One of the reinforced concrete structures reconditioned with Gunite at the 
Carlisle Works of the Northern Gas Board 


Gunite—concrete applied by air pressure— 
has numerous applications where its great 
density and extreme adhesion have excep- 

tional value. 


For repairing reinforced concrete 
it has particular merit, as, due to the method 
of application, a uniform density and adher- 
ence is obtained whenever Gunite is applied. 


i, For lining coal bunkers and steel 
SISM EY & LIN FO RIH chimneys it possesses great resistance to 
r corrosion and protects steel-work from the 
abrasive action of coal or coke. 
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